We report a case of diffuse bilateral retinal and optic nerve sheath hemorrhages in an 8-week-old boy who was found unresponsive. The child underwent prolonged cardiopulmonary resuscitation and was found on admission to have a coagulopathy. An autopsy determined the cause of death to be a myocardial infarct in the distribution of an anomalous coronary artery. This case demonstrates the difficulty that may occur in establishing whether child abuse caused death in the setting of another potential cause of mortality.
(CPR) with chest compressions. Emergency personnel found the patient in asystole and continued CPR with chest compressions in the field and then in the emergency room. The total time of chest compressions was approximately 35 minutes. Labs drawn in the first hour of admission revealed evidence of disseminated intravascular coagulation and anemia, with an activated partial thromboplastin time of 109.4 (normal, 26. 8-35.6 ) and hemoglobin 6.4 (normal, 10.0-15.0). D-dimers, checked 11 hours after admission, were >10,000. During changing of the endotracheal tube 3 hours after admission, the child required further CPR, with compressions lasting 18 minutes.
On ophthalmological examination, the infant had fixed, dilated pupils. Funduscopic examination of both eyes conducted 10 hours after admission ( Figure 1 ) revealed extensive intraretinal hemorrhages from the posterior pole to the ora serrata as well preretinal hemorrhages in the right eye and a subhyaloid hemorrhage in the left eye.
Computed tomography (CT) demonstrated hypoxic-ischemic brain injury. No subdural or subarachnoid hemorrhages were reported. A skeletal survey was negative for fractures.
The infant remained in poor condition with anoxic encephalopathy and was declared dead 4 days after admission. An autopsy was performed. There were no external signs of trauma. No bruising was noted under the surface of the scalp. The brain was swollen, consistent with anoxic encephalopathy. The subdural and subarachnoid spaces were free of hemorrhage. Neck dissection and spinal cord examination demonstrated focal minimal hemorrhage consistent with autopsy artifact. On microscopic examination, both eyes had subdural hemorrhage along the optic nerves with focal intradural hemorrhages in the right nerve. Marked hemorrhage was present throughout the nerve fiber layer of the retina (Figure 2 ), extending to the ora serrata in both eyes. The optic nerves and globes were removed without histological sectioning of orbital tissues. Gross examination of orbital soft tissue revealed multiple petechial hemorrhages.
Cardiac examination revealed an anomalous origin of the right coronary artery (RCA) within the left sinus of Valsalva. Histology demonstrated an associated subacute infarct adjacent to the atrioventricular node.
The medical examiner determined that the cause of death was cardiac arrest due to myocardial infarct in the region supplied by the anomalous artery with contributing anemia. Investigations by the police and medical examiner failed to substantiate abuse based on the accounts of multiple witnesses in the home throughout the day and evening, but the Child Protection Team was suspicious that abuse caused the injuries because of the extent of the retinal hemorrhages.
Discussion
We describe a case of diffuse retinal and optic nerve sheath hemorrhages in an 8-week-old boy whose death was ruled secondary to a congenital cardiac anomaly; autopsy demonstrated a myocardial infarct in the territory of an anomalous vessel. An anomalous origin of the RCA from the left sinus of Valsalva has been recognized as a cause of sudden cardiac arrest in the young. Fineschi and colleagues 4 reported a 13-month-old infant who was found unresponsive in his crib. Six months prior to this he started to have episodes of apnea and seizures. A work-up that included a cardiology examination was normal. Autosopy revealed an RCA arising from the left sinus of Valsalva. The risk of sudden death associated with RCA anomalies has been reported to be as high as 20%-45%. 5 The child was examined in the hospital by the child-abuse team, which concluded that the eye findings and unexplained cardiac arrest were suspicious for AHT. Forensic and radiographic examination failed to reveal further evidence of abuse. No intracranial subdural hemorrhages or bony fractures were found on CT scan or autopsy. Subdural hemorrhages are reported to be the most common sign in victims of AHT. 1 The patient's lab results support a diagnosis of disseminated intravascular coagulation (DIC) on admission, likely secondary to cardiogenic or hypotensive shock. Abuse or myocardial infarct could have caused DIC. There are case reports in the literature describing infantile retinal hemorrhages in the setting of coagulopathy. 6, 7 Agrawal and colleagues 8 investigated the prevalence of retinal hemorrhages in critically ill children, noting retinal hemorrhages in 15.1% of 159 patients. The majority were described as mild or moderate in severity, although 6 patients had severe multilayered hemorrhages.
The consensus in the literature is that CPR is not a significant risk factor for severe retinal hemorrhages. 3, 8, 9 However, isolated case reports exist of severe retinal hemorrhages following CPR. Kramer and Goldstein 10 reported a case of diffuse intraretinal and subhyaloid hemorrhages in a 17-month old infant following in-hospital CPR.
The Child Protection Team suspected abuse based on the retinal hemorrhages. The medical examiner considered the autopsy findings, laboratory results, and investigation of the circumstances preceding the death before ruling death to be of natural causes. In a case such as this, it may be difficult to determine whether abuse led to myocardial infarction and subsequent coagulopathy or whether the infant suffered an infarct and then developed signs of cerebral hypoxia and retinal hemorrhages as a result of complications of the infarct and its treatment.
